CHAPTER I
THE FIRST SCIENTIFIC INVESTIGATIONS ON THE CEMENTATION OF STEEL

We have already seen that the theoretical conclusions drawn at the begin-
ning of the eighteenth century by Reaumur concerning the variations which
the chemical composition of the iron undergoes during the process of cementa-
tion were, although based on scrupulously exact experimental investigations,
totally erroneous, on account of the. erroneous hypotheses, then accepted by
all, of the nature and chemical composition of the materials which experience
seemed to indicate as being the most efficient for the transformation of iron
into steel. The only fact established with certainty by Reaumur, and later
fully confirmed, is the increase in weight of the iron when it is transformed
into steel by means of the process of cementation, a fact which Reaumur
interpreted as proof that the iron, in passing into steel, absorbs some substance.
But we have also seen that the true nature of the substance which, combining
with iron, transforms it into steel, was identified only sixty-four years later
by Vandermonde, Berthollet and Monge, who, in 1786, interpreting on the
basis of the new chemical theories of Lavoisier the results of the investigations
carried out a few years before by the Swedish chemists Bergman and Scheele,
were able to establish with certainty that steel differs from soft iron essentially
because it contains a greater quantity of carbon, and that the process of
cementation is nothing but a process of diffusion of the carbon of the cement
into the mass of the iron.

The views of the three French scientists on the nature of the process of
cementation, like the other theories formulated by them to explain various
other siderurgical processes, were repeatedly confirmed by the numerous
experimental investigations to which the most important siderurgical proc-
esses were subjected during the last years of the eighteenth century and the
first half of the nineteenth. But we must come to the close of the period just
mentioned, and after the proposal and adoption on the large scale by manu-
facturers of a large quantity of empirical "recipes'7 for the most varied and
complex cements (some of which we have already mentioned), to find serious
attempts, carried out along rigorously scientific lines, to establish in what way
the diffusion of the carbon into the mass of the solid iron takes place, a
diffusion to which it was then quite certain that the process of cementation
was exclusively due.

One of the first ingenious hypotheses proposed to explain the "mechan-
ism " of the diffusion of the carbon into the solid steel is due to Leplay, who,
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